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1. Derivation of 3rd-order rate law 
 
We start with the initiation/propagation sequence shown in Scheme S1 and make the 
following assumptions: 
 
1. The concentrations of all active catalytic species are relatively low at any time, so that 
at early stages of the reaction [Ti]tot ≈ [(FI)TiMe2+] (the precatalyst) and a steady-state 
treatment applies. 
 
2. (FI)Ti+, its mono-olefin adduct A, and the metallocyclopentane B are in fast 
equilibrium, with A being the predominant solution species, so that the total of all active 
species, [Ti]act, is approximately equal to [A]. 
 
3. The insertion of a third olefin into B to give the metallacycloheptane is rate-limiting, 
followed by fast elimination of trimer to regenerate (FI)Ti+. 
 
 
Scheme S1. Proposed mechanism accounting for third-order kinetics 
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Then we have: 
 
 
 
 
2. Gas chromatography traces for trimerization reactions  
 
 
 
Figure S1. GC trace for trimerization reaction of 1-hexene with s-(FI)Ti after 72 h 
at 25 ºC 
 
[Ti]act ≈ [A] ≈ (ki/kd)[Ti]tot[LAO]
d[Ti]act/dt = ki[(FI)TiMe2+][LAO] - kd[Ti]act ≈ ki[Ti]tot[LAO] - kd[Ti]act ≈ 0
K = [B]/[A][LAO]
[B] = K[A][LAO]
rate = k[B][LAO] = kK[A][LAO]2 ≈ kK(ki/kd)[Ti]tot[LAO]3
 
 
Figure S2: GC trace for trimerization reaction of 1-hexene with s-(FI)Ti after 72 h 
at 0 ºC 
 
